Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.008 Å; disorder in solvent or counterion; R factor = 0.070; wR factor = 0.191; data-toparameter ratio = 10.3.
The structure of the title salt, C 24 H 20 P + ÁH 8 B 3 À , at 120 (2) K has triclinic (P1) symmetry with an unusual Z = 5, although there is pseudosymmetry observedwith the tetraphenylphosphonium cations exhibiting I4 symmetry. One of the anions is disordered over two sets of sites with refined occupancies of 0.478 (11) and 0.522 (11).
Related literature
For related structures, see: Peters & Nordman (1960) ; Mitchell & Welch (1987) ; Deiseroth et al. (1989) . For synthetic studies of the title compound, see: Amberger & Gut (1968) ; Beckett et al. (2003) .
Experimental
Crystal data & Welch, 1987) . During the course of our recent synthetic studies (Beckett et al., 2003) we obtained crystals of [Ph 4 P] [B 3 H 8 ] (1) and these results are reported here. This crystallographic study confirms the ionic nature of 1 with no significant interactions between the ion-pairs. The structure shows considerable pseudo-symmetry with the tetraphenylphosphonium cations exhibiting I4 symmetry. However the smaller octahydrotriborate anions do not, with just one showing two-fold disorder.
Hence the requirement to solve in P1.
As has been noted previously in the structures of [(NH 3 ) 2 
Refinement
The initial data collection strategy was for a body-centred tetragonal crystal system (a= 27.593 (2)Å, c= 7.031 (1)Å), with a calculated Z of 10. This data was solvable to a reasonable degree in I4, with an R1=0.124, Z'=1.25, but terrible disorder of the two symmetry inequivalent octahydrotriborate anions. This was not helped by the fact one lay right on the 4-fold rotoinversion axis, for which it is physically impossible to obtain a non-disordered triangle. To help prove likely composition of the compound, this was enough information at the time. To fully prove the structure, further investigations were finally carried out which included lowering the symmetry of the crystal system and space group. It was discovered that when the structure was solved in the reduced triclinic unit cell instead of the original body-centred cell, almost all the disorder disapsupplementary materials sup-2 peared and that without having to use any thermal restraints the displacement parameters were also reasonable. Although the raw data was reintegrated as triclinic to obtain the necessary weak reflections and differing intensities which broke the body-centred tetragonal reflection rules, there was still an overall lack of data since the strategy for the data collection had been based on the tetragonal unit cell (77.6% complete against 99.7% complete out to 0.77Å resolution). This does present a few problems with regard to the overall quality of the structure found. With many fewer equivalent reflections collected, there will be consequential drop-off in the accuracy of the scaling of the data and the absorption correction carried out. This is still enough information for the clear proof of structure, however there is a very slight (but still noticeable) increase in the e.s.d.s of all the bond lengths, angles and the displacement parameters. These still lie within acceptable limits but are all slightly larger than normal for a low temperature crystal structure.
The hydrogen atoms of the phenyl rings were placed at calculated positions using the standard riding model in SHELX for aromatic hydrogen atoms. The terminal (non-bridging) hydrogen atoms of the octahydrotriborate anion was also placed at calculated positions using the standard riding model, this time for methylene hydrogen atoms. The bridging hydrogen atoms were located whenever possible from the difference map. When this was not possible the three boron-boron distances of the triangle were checked and a hydrogen atom was initially placed at the mid-point of the two shorter B-B bonds. No matter how they were located, all the bridging hydrogen atoms were restrained by 3 distance restraints, which were based on average distances for these compounds already found in the Cambridge Structural Database. These distances were 1.16 (6)Å from the two boron atoms it was bridging across and 2.30 (6) Å from the opposite boron atom. These constitute most of the restraints used in the structure.
Figures Fig. 1 . Labelled displacement ellipsoid plot (50% probability) showing one anion and cation (others are similarly labelled). 
Tetraphenylphosphonium octahydrotriborate
Crystal data 
Special details
Experimental. The data was collected based on a strategy for a body-centred tetragonal crystal system. Only during much later analysis was it noticed that it should be integrated using the primitive crystal system as presented.
SADABS was used to perform the Absorption correction, Estimated minimum and maximum transmission: 0.6028 0.7455
The given Tmin and Tmax were generated using the SHELX SIZE command as those based on F, and R-factors based on ALL data will be even larger.
One of the octahydrotriborate anions was disordered over two sites. Due to resulting low expected electron density for each boron atom in this anion, they were left isotropic.
For each octahydrotriborate anion, the two bridging hydrogen atoms were located using a combination of either from the difference map and/or based on the boron-boron distances. They were then restrained to suitable distances from the boron atoms (1.16 (6)Å for the two adjacent and 2.30 (6)Å for the one opposite respectively). 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
2 ) x y z U iso */U eq Occ. (<1) C1
Geometric parameters (Å, °)
C1-C6 1.396 (7) C99-H99 0.9500 C1-C2
1.406 (6) C100-C101 
